Cellular and molecular actions of binary toxins possessing ADP-ribosyltransferase activity.
Clostridial organisms produce a number of binary toxins. Thus far, three complete toxins (botulinum, perfringens and spiroforme) and one incomplete toxin (difficile) have been identified. In the case of complete toxins, there is a heavy chain component (Mr approximately 100,000) that binds to target cells and helps create a docking site for the light chain component (Mr approximately 50,000). The latter is an enzyme that possesses mono(ADP-ribosyl)transferase activity. The toxins appear to proceed through a three step sequence to exert their effects, including a binding step, an internalization step and an intracellular poisoning step. The substrate for the toxins is G-actin. By virtue of ADP-ribosylating monomeric actin, the toxins prevent polymerization as well as promoting depolymerization. The most characteristic cellular effect of the toxins is alteration of the cytoskeleton, which leads directly to changes in cellular morphology and indirectly to changes in cell function (e.g. release of chemical mediators). Binary toxins capable of modifying actin are likely to be useful tools in the study of cell biology.